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Monday, September 12, 2011 
PHOENIX MISSION OVERVIEW AND SCIENCE RESULTS 
8:30 a.m. Binkley Room 
Clifford S. * 
Welcome 
Smith P. *[INVITED] 
Phoenix Mission Overview and Science Results 
POLAR GEOLOGY, GLACIOLOGY, AND HYDROLOGY I 
9:10a.m. Binkley Room 
9:10a.m. ByrneS.* HiRISE Team 
Landscape Evolution of the Martian Residual C02 lee Cap [#6011] 
Here, we report on model results of icy landscape evolution (incorporating results from analysis of 
historical and HiRISE imagery) that explain the observed current erosion of the residual C02 ice cap, 
without invoking climate change. 
9:25a.m. Becerra P. * ByrneS. HiRlSE Team 
C02 Frost Halos on the South Polar Residual Cap of Mars [#6024] 
We introduce a model for the formation of bright C02 frost halos seen by HiRISE on the edges of 
many "swiss cheese" features in the south polar residual cap of Mars. 
9:40a.m. Phillips R. J. Putzig N. E. * Davis B. J. [INVITED] 
SHARAD Maps a Large C02 Mass in the South Polar Layered Deposits of Mars [#6082] 
We report on the discovery of a massive deposit C02 ice in the SPLD that has significant implications 
for recent changes in Mars' climate. 
10:10 a.m. BREAK 
10:25 a.m. Limaye A B.S.* Aharonson 0. 
Detailed Stratigraphy of the Mars North and South Polar Layered Deposits [#6074] 
Detailed measurements of Mars polar layered deposit stratigraphy are derived from image-based 
digital elevation models. 
10:40 a.m. TanakaK. L. * 
Remaining Issues in Mars Polar Stratigraphy [#6025] 
Despite a number of recent hypotheses involving rather simple solutions in Mars polar stratigraphy, 
many key determinations remain either complex and/or vague. Here, I summarize these issues and 
discuss prospects for further progress. 
10:55 a.m. Holt J. W. * SHARAD Team 
A New View of Planum Boreum Evolutionfrom Radar Stratigraphy [#6033] 
Radar sounding has provided many new insights since the last Mars Polar Science Conference. Here 
we integrate fmdings into a holistic view of Planum Boreum's evolution with an emphasis on 
paleotopography and the dominant geological process at work. 
11:10 a.m. PlautJ. J. * 
2011 MARSJS Sounding Data of the Martian North Polar Plateau at Improved 
SNR and Resolution [#6030] 
MARSIS radar sounding data of the north pole with higher signal-to-noise and resolution than 
previously possible were obtained in 2011. Data from the nightside campaign allow more detailed 
mapping of the basal unit, and direct comparison ofMARSIS and SHARAD observations. 
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11:25 a.m. ChristianS.* Holt J. W. ByrneS. Putzig N. E. Russell P. S. 
Impact of Nonuntform Accumulation on Developing an Integrated Radar-Optical Stratigraphy of the 
North Polar Layered Deposits, Mars (#6027] 
While complicating the extraction of a climate signal from radar reflectors and visible layers, non-
uniform accumulation of the NPLD offers the opportunity to uniquely integrate optical and radar 
stratigraphic sections. 
11 :40 a.m. Brothers T. C. * Holt J. W. 
New Constraints on the Formation o_f Abalos Mensa, Planum Boreum.from Radar Stratigraphy and 
High-Resolution Imagery (#6052] 
Current hypotheses for Abalos Mensa genesis have not included bedding attitude analysis nor 
SHARAD data. The addition of this information indicates in-place deposition for all of Abalos Mensa 
with no rupes tenuis unit beneath Planum Boreum cavi unit. 
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Monday, September 12, 2011 
POLAR GEOLOGY II 
1:30 p.m. Binkley Room 
1 :30 p.m. Greve R. * Grieger B. Stenzel O. J. 
Glaciation of Mars from 10 Million Years Ago until 10 Million Years into the Future Simulated with 
the Model MA1C-2 [#6004] 
We present a simulation of the martian water ice deposits from 10 Ma ago until 10 Ma into the future 
with the model MAIC-2. It reveals two stages (prior to/since 4 Ma ago) with radically different ice 
distributions on the surface. 
1:45 p.m. Lenferink H. J. * Durham W. B. Pathare A. V. Stem L. A. 
Weakening of lee by Magnesium Perchlorate Hydrate [#6065] 
Creep experiments on ice-rich mixtures of ice + Mg perchlorate hydrate demonstrate that profound 
weakening at Mars NPLD temperatures extends even to low perchlorate concentrations, 5% or less, 
potentially explaining observed polar cap flow enhancement. 
2:00p.m. Smith I. B.* Holt J. W. Kocurek G. Howard A. D. Spiga A. 
A Theoretical and Observational Framework for Estimating Migration Rates CJ_{ Spiral Troughs in the 
North Polar Layered Deposits, Mars (#6050] 
We derive a theoretical framework for estimating migration rates ofNPLD spiral troughs independent 
of previous methods and based on optical observations. We also provide temporal constraints on when 
migration occurs. 
2:15p.m. Milkovich S.M.* ByrneS. Russell P. S. 
Variations in Surface Texture of the North Polar Residual Cap of Mars (#6029] 
Characterization of variations in the surface texture of the north polar residual ice cap using 
two-dimensional FFT analysis allows us to investigate the role of such properties as elevation 
and wind direction in resurfacing the deposit. 
2:30p.m. Russell P. S. * Byrne S. Pathare A. HerkenhoffK. E. 
Mass Wasting of lees in the Mars North Polar Region: An Active Process in the Erosion and Evolution 
of Polar Scarps [#6034] 
Current mass wasting of fractured NPLD and the basal unit may be the dominant form of erosion on 
steep scarps and an important agent in shaping polar margins over time. We also discuss the 
characteristics and causes of active seasonal powder avalanches on these scarps. 
2:45p.m. Becerra P. * ByrneS. Russell P. S. HiRISE Team 
Investigating Trigger Mechanisms of Martian North Polar Avalanches [#6047] 
We use a thermal model of scarps on the NPLD to track the accumulation and ablation of C02 frost on 
these surfaces during early spring, in order to test the possibility of north polar avalanches being 
caused by sublimation-related gas expansion of C02. 
3:00p.m. WoodS. E.* Bourke M. C. Parteli E. 
3:15p.m. 
Dunes vs. Ice: Induration, Migration, and Thermal Perturbation in the North Polar 
Region of Mars [#6068] 
We will present high-resolution thermal inertia maps of north polar dunes to estimate surface 
induration, and results from a 1-D cryothermal model for the evolution of subsurface temperatures and 
ice content in migrating and stationary dunes. 
BREAK 
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Monday, September 12, 2011 
RECOGNITION OF JOHN NYE 
3:30p.m. Binkley Room 
3:30p.m. Clarke G.* [INVITED] 
The Six Decades and Many Chapters of John Nye 's Science 
4:00p.m. Clifford S. * 
Dedication of Ftfth Mars Polar Science Special Issue 
PANEL DISCUSSION: 
DO THE MARTIAN POLAR LAYERED DEPOSITS FLOW, NOW OR IN THE PAST? 
4:05 p.m. Binkley Room 
Moderator: 
Panel Members: 
Moderator: 
5:35p.m. 
David Fisher 
William Durham 
RalfGreve 
Jack Holt 
Christine Hvidberg 
Sarah Millkovich 
MODERATED DISCUSSION: DAY IN REVIEW I 
5:05p.m. Binkley Room 
Jack Holt 
Afternoon Session Concludes 
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Monday, September 12, 2011 
POSTER SESSION AND RECEPTION 1: AUTHORS A-K 
7:00-9:00 p.m. Copper Room 
Aye K.-M. Portyankina G. Pommerol A. Thomas N. 
Automatic Dark Spot Identification at the Martian South Pole [#6081] 
Image operations have been sequenced together to automatically identifY dark spots in martian south polar areas. 
The identified areas are counted and being used as a measure of seasonal activity that will be presented as south 
polar maps in Ls time bins. 
Bapst J. WoodS. E. 
Modeling of Martian Subsurface Ice in Response to Recent (:Sl Myr) Orbital Progression [#6067] 
The focus of this work is to understand, through modeling, how subsurface water ice responds due to changes in 
orbital parameters and how these results compare to present-day observations. 
Bourke M. C. Cranford A. 
Seasonal Furrow Formation on Mars Polar Dunes [#6059] 
Elongate furrows that occur seasonally on martian dunes may form by seasonal sublimation of C02. 
ByrneS. Russell P. S. Mattson S. Holt J. W. ChristianS. Masse M. Putzig N. E. HerkenhoffK. E. 
Hvidberg C. S. Milkovich S.M. Fishbaugh K. E. HiRISE Team 
Exposure Analysis of Polar Stratigraphy from HiRJSE Topography [#6012] 
We use HiRISE stereo DTMs to characterize the protrusion of layers from polar layered deposit scarps as a function 
of depth. A wavelet analysis ofthis information reveals signals in the stratigraphy of 50 m and 30 m wavelengths at 
different depths. 
Elliott H. Martinez G. M. Halleaux D. Renno N. O. 
The University of Michigan Microwave Soil Moisture Sensor: Detection of Liquid Brines on Mars [#6058] 
Measurement of the soil moisture in the martian regolith is critical to understanding the habitability of the planet, 
as well as the water vapor cycle. Here we propose the design of a prototype microwave remote sensing instrument 
for this purpose. 
Fazel Rastgar F. McConnell J. C. Akingunola A. 
Topography and Albedo Impact at Martian South Polar C02 Ice Cap [#6043] 
Meteorological and physical results from Global Mars Multiscale Model (GM3-v2) were used to investigate the 
impact of topography and albedo on the martian southern polar ice cap. 
Grisolle F. Appere T. Schmitt B. Beck P. Brissaud O. Doute S. 
Influence a_( Condensing Water Frost on the Near-IR Spectrum of C02 Snow [#6032] 
Laboratory experiments have been performed to study the near-infrared spectral properties of C02 ice and H20 ice. 
Comparison with spectral modeling should provide new insights on the microscopic evolution ofthe martian 
seasonal condensates. 
Hendrix A. R. Tamppari L. K. Wellington D. 
A Search for H20 2 in Mars' Polar Regions Using Mariner 9 UVS Data [#6073] 
We present results of an analysis of Mariner 9 UVS data, interpreting the spectra in terms of dust, ozone and 
hydrogen peroxide in abundances varying with season. 
HerkenhoffK. E. Fortezzo C. Cushing G. Kirk R. L. Soderblom L.A. Weller L. 
Topography and Stratigraphy of the North Polar Layered Deposits on Mars [#6006] 
We will present results of our continuing study to evaluate the topography, structure, and stratigraphy of the north 
polar layered deposits using photoclinometry on MOC springtime images. 
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Hvidberg C. S. Fishbaugh K. E. Winstrup M. Svensson A. Byrne S. HerkenhoffK. 
Processes Controlling Polar Deposition Rates of Ice and Dust and Constraints [#6071] 
In this work we consider physical processes influencing the polar deposition rates of ice and dust and discuss how 
these processes can be expressed in terms of the solar insolation record. 
Karlsson N. B. Holt J. W. Hindmarsh R. C. A. 
Testing for Flow in the North Polar Layered Deposits of Mars Using Radar Stratigraphy and a Simple 
3D Ice Flow Model [#6028] 
We investigate SHARAD radar data from the NPLD combined with an ice flow model in order to extract 
information on past flow dynamics of Gemina Lingula. Results indicate limited influence from ice flow during the 
formation of the internal layers. 
Kite E. S. Manga M. Halevy I. Kahre M. A. **CANCELED ** 
Snowmelt-Limited Formation of Mars Sedimentary Rocks (Including the Lower Gale Crater Mound): 
A Model, Tests, and Preliminary Inversion for Early Mars Climate [#6066] 
We are developing a snowmelt model of the formation and distribution of sedimentary rocks on Mars. Initial 
results show good correspondence between areas where snowmelt is predicted, and areas where sedimentary 
rocks are observed. 
Kocurek G. Ewing R. C. Christian S. Holt J. W. 
Sequence Stratigraphy of the Planum Borewn Cavi Unit, North Polar Region of Mars [#6020] 
Stratigraphic sequences are defined within the Planum Boreum cavi unit by aeolian dunes and sets of cross-strata 
bounded by permafrost surfaces, reflecting a climatic cyclicity that is transitional into the overlying north polar 
layered deposits. 
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Tuesday, September 13, 2011 
POLAR COMPOSITION 
8:30 a.m. Binkley Room 
8:30a.m. Gondet B.* Poulet F. Langevin Y. Bibring J.-P. 
Mineralogy of Hydrated Minerals in Southern Martian Terrains. as Identffied by OMEGA/Mex and 
CRISMIMRO Investigations [#6039] 
Near-IR observations of high southern latitudes close to southern summer solstice by OMEGA-Mex 
and CRIMS/MRO reveal a broad hydration band. New observations and modeling will be reported so 
as to identify the corresponding minerals. 
8:45 a.m. Hanley J. * Chevrier V. F. Farris H. 
Analysis of the Salt Assemblage from WCL at the Phoenix Landing Site [#6072] 
Modeling ofWCL derived concentrations at the Phoenix landing site. 
9:00 a.m. Kounaves S. P. * Stroble S. T. McElhoney K. O'Neil G. D. Carrier B. L. 
Comparison of the Wet Chemistry Laboratory Soil Analyses on the Phoenix Mars Lander with 
Antarctic Dry Valley Soils, Mars Meteorite EETA 79001, Sawdust, and a Mars Simulant [#6003] 
Results comparing the Phoenix Lander WCL chemical analysis with Antarctic Dry Valley soils, Mars 
meteorite sawdust, and simulants, gives confidence that soluble composition and parent salts of the soil 
at the Phoenix site have been reasonably constrained. 
9:15a.m. Stillman D. E.* Grimm R. E. 
Dielectric Signatures of Adsorbed and Salty Liquid Water at the Phoenix Landing Site, Mars [#6045] 
Pern1ittivity increases detected by TECP indicate a 1 vol.% NaCl04 and/or MgCb brine and the 
presence of 3 mono layers of adsorbed water on the regolith. Our quantitative model fmds the regolith 
has a surface area of 1 m2/g and is radiation damaged. 
9:30a.m. Szynkiewicz A.* Borrok D. M. Merrison J. P. 
The Role of Sulfide Weathering in Formation of the North Polar Gypsum on Mars [#6018] 
In order to understand the origin of north polar gypsum on Mars, we investigated the role of sulfide 
weathering in terrestrial polar- and cold-settings and conducted an experiment designed to simulate 
aeolian gypsum transport over 2,000 km. 
9:45 a.m. Horgan B. * Bell J. F. III Cloutis E. A. 
Compositional Relationships Between High Latitude Units and Implications for the History of the 
North Polar Region [#6080] 
Analysis of OMEGA near-infrared spectra reveals the mineralogy of the sandy units in and around 
Planum Boreum. Relationships between these units and with units in the northern lowlands suggest 
origins via volcanic, glacial, and aeolian processes. 
10:00 a.m. BREAK 
10:15 a.m. Masse M. * Bourgeois O. Le Mouelic S. Verpoorter C. Spiga A. Le Deit L. 
Wide Distribution and Glacial Origin of Polar Gypsum on Mars [#6038] 
We demonstrate that gypsum is present on all the north polar superficial sediments including the 
dune fields and the dust veneers. These gypsum-rich sediments derive directly from the BU and the 
NPLD ice layers. 
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10:30 a.m. Seelos F. P. Tanaka K. L. * Rodriguez J. A. P. Fortezzo C. M. 
North Polar Region of Mars: CRJSM Data Integration and Analysis [#6044] 
CRISM spectral reflectance data and newly revised derived products at gimbaled and mapping spatial 
resolution augment geologic studies of north polar materials and features. 
10:45 a.m. Poulet F.* Ody A. Langevin Y. Gondet B. Bibring J.-P. 
Distribution of Jvfinerals in the Polar Regions of Mars and Comparison with 
Phoenix Measurements [#6009] 
We present updated maps of the distribution of several minerals in the high latitudes of Mars (>50°) 
using the Mars Express OMEGA instrument. A comparison to the Phoenix measurements is presented 
and the implications on the water-related processes are discussed. 
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Tuesday, September 13, 2011 
SEASONAL BEHAVIOR I 
11:00 a.m. Binkley Room 
11:00 a.m. Hayne P. O. * Aharonson O. Paige D. A. 
The Role of Carbon Dioxide Snowfall in the Formation and Energy Balance of the Seasonal 
Ice Caps of Mars [#6069] 
Polar winter MCS observations suggest that snowfall accounts for at least 7-15% of seasonal 
deposition over the SPRC. Initial comparisons between MOLA and MCS observations suggest that 
regions of high snowfall also tend to be those with the thickest seasonal deposits. 
11:15 a.m. HuR.-Y. * CahoyK. ZuberM. T. 
Particle Size of C02 Condensates in Mars' Atmosphere: A Joint Analysis of Radio Occultation, 
Climate Sounder and Laser Ranging Experiments [#6019} 
We simultaneously analyze data from MGS and MRO to investigate C02 condensation and estimate 
the condensation mass. We find that the particle size of C02 condensates is 10-50 f.!m in the north and 
4-20 f.!m in the south. 
11:30 a.m. Pommerol A.* Portyankina G. Thomas N. Aye K.-M. Appere T. Hansen C. J. 
Vincendon M. Langevin Y. 
Spring Evolution of Martian Seasonal Caps from High-Resolution MRO Observations [#6013] 
We study the sublimation of southern and northern seasonal caps using high-resolution 
observations by HiRISE and CRISM. We build scenarios for these evolutions and compare the 
cases of both hemispheres. 
11:45 a.m. Portyankina G. * Merrison J. Aye K.-M. Iversen J. J. Hansen C. 
Pommerol A. Thomas N. 
How to Create Translucent C02 Ice on Mars: Simulations Using the Wind Tunnel of 
Aarhus Mars Laboratory [#6021} 
We used Mars wind tunnel of Aarhus University to simulate C02 ice condensation under the 
conditions expected in the martian polar areas to constrain the range of temperatures and pressures that 
allow C02 ice to be formed in its translucent form. 
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1:30 p.m. 
1:45 p.m. 
2:00p.m. 
James P. B. * Calvin W. M. 
Tuesday, September 13, 2011 
SEASONAL BEHAVIOR II 
1:30 p.m. Binkley Room 
Interannual Variation of a Residual Ice Feature in the North Polar Cap of Mars [#6001] 
MARCI, MOC, CTX and Viking observations of Abalos Mensa reveal significant 
interannual variability. 
Aishwarya R. * Bhattacharya S. Chauhan P. Ajai 
Classification and AnaZvses of Mare Boreum Icecap ji-om CRISM Observations [#601 0] 
The spectral measurements of Mare Boreum Quadrangle from CRlSM data were analysed to derive 
indices for different ice forms. Further analyses of ice forms also proved fruitful in determining water 
to dust ratio, water-equivalent and grain size. 
Brown A. J. * Calvin W. M. Hollingsworth J. L. Schaefer J. R. 
Michaels T. I. Mellem B. A. 
CRISM and MARC! Observations of North Polar Springtime Recession for MY 29/30 [#6060] 
We report on CRISM and MARCI mapping of the north polar springtime retreat for MY 29 and 30, 
and turn to numerical climate models to help explore the recently discovered "asymmetric C02 ice 
retreat" and "late increase in C02 ice signature" events. 
2:15p.m. Hansen C. J. * Bourke M. Bridges N. ByrneS. Diniega S. Dundas C. McEwen A. Mellon M. 
Pommerol A. Portyankina G. Thomas N. 
HiRISE Images of Seasonal Activity and Landscape Evolution in Mars' North Polar Regions [#6023] 
Seasonal activity as the seasonal C02 cap sublimates causes sand avalanches on dunes in the north 
polar erg. Seasonal processes are a significant driver for landscape evolution in Mars' current climate. 
2:30p.m. Appen\ T. * Schmitt B. Langevin Y. Spiga A. Doute S. Pommerol A. Forget F. 
Gondet B. Bibring J.-P. 
Katabatic Winds, Geysers and Seasonal Water Frost During Northern Spring on Mars [#6037] 
A water ice layer forms on seasonal C02 ice during northern spring on Mars. It is removed by katabatic 
winds in spiral troughs and by geysers in the polar erg. It may lead to inhomogeneous accumulation 
rates of water ice over the north permanent cap. 
2:45p.m. Thomas N. * Portyankina G. Hansen C. J. Pommerol A. 
Modelling Sub-Surface C02 Gas Flow in Mars' Polar Regions [#6007] 
We present fluid dynamics models ofthe creation of the dark dust fan deposits (seen by HiRISE and 
CRlSM) assuming the "Kieffer mechanism" of sublimation below C02 slab ice. 
3 :00 p.m. BREAK 
3:15p.m. Pilorget C.* Forget F. Meslin P.-Y. Vincendon M. 
Dark Spots and Gullies Formation Processes as a Result ofC02 lce Sublimation on Mars: 
New Clues from Models [#6042] 
We have developed a full model that solves conduction, radiation and mass evolution equations in the 
C02 ice as well as in the underlying regolith and allows us to test a large variety of scenarios in order 
to better understand dark spots and even maybe gullies formation. 
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3:30p.m. Litvak M. L. * Mitrofanov I. G. Boynton W. V. Kozyrev A. S. Nikiforov S. Y. Sanin A. B. 
Tretyakov V. I. Varenikov A. B. 
Long-Term Observations of Martian Polar Regions Based on Neutron Spectroscopy Data Onboard 
Mars Odyssey Mission [#6016] 
The summary of results from HEND/Odyssey are provided including distribution of water at polar 
regions, mapping of C02 deposit at seasonal caps, search for inter-annual variations of seasonal cycle. 
3:45p.m. Calvin W. M. * James P. B. Cantor B. A. 
4:00p.m. 
Interannual and Seasonal Variability in the Polar Regions of Mars: Observations in 
Mars Years 29 and 30 [#6077] 
We examine daily global polar mosaics to explore seasonal evolution of frost cover and exposure of 
high albedo deposits in the polar regions. 
Dimri T. * Thakur P. K. Aggarwal S. P. 
Energy and Mass Budget of Mars Polar Layered Deposits [#6022] 
Through this paper we attempt to apply the energy balance approach (UEB model) onto the Mars 
which might help us adding some part to knowledge of the planets' atmosphere and climate change 
mechanism and to understand current and past scenarios of water and ice of Mars. 
Fifth International Conference on Mars Polar Science and Exploration II 
Tuesday, September 13, 2011 
REVIEW OF DECADAL SURVEY POLAR MISSIONS 
4:15p.m. Binkley Room 
4:15p.m. Calvin W. *[INVITED] 
Moderator: 
5:15p.m. 
Review of Decadal Survey Polar Missions 
MODERATED DISCUSSION: DAY IN REVIEW II 
4:45 p.m. Binkley Room 
Francois Forget 
Afternoon Session Concludes 
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Tuesday, September 13, 2011 
POSTER SESSION AND RECEPTION II: AUTHORS L-Z 
7:00-9:00 p.m. Copper Room 
Leung C. W. S. Smith P. H. Lemmon M. T. 
The Effects of Local Weather on the Formation of Surface Frost and Water Ice Cloud Morphologies [#6041] 
The interconnection between atmospheric water vapor content, cloud morphologies, and surface frosts were 
examined at the Phoenix landing site in order to identifY variability in local weather conditions in relation to 
regional atmospheric activity. 
Marthanda V arman M. 
Methane- A Shift in the Mars Exploration Strategy [#6008] 
This abstract deals with overall ideas of methane gas found in Mars. It portrays the shift in Mars exploration strategy 
after the discovery of methane gas. Descriptions and studies on rudimental"} life forms, the future manned mission 
and advantages of methane are included. 
Mouginot J. Pommerol A. Beck P. Kofinan W. Clifford S. 
Dielectric Maps of the Martian Polar Regionsfrom MARSIS/Mex Surface Reflectivity Measurements [#6078] 
We analyse here dielectric maps assembled from MARSIS data. Two possibilities are proposed to explain the 
dielectric constant observed in the northern plains: sedimentary or buried ice. Both possibilities point toward the 
existence of a past ocean. 
Pommerol A. Thomas N. Portyankina G. 
Photometric Properties of Analogs of Mars Polar Soils and Ices [#6014] 
We have designed and built a laboratory to investigate the photometric properties of icy analog samples. We report 
here on the results of studies related to Mars polar regions: photometry of water and C02 ices, icy soils and wet 
soils. 
Putzig N. E. Foss F. J. II Campbell B. A. Phillips R. J. 
3-D Subsurface Imaging of Planum Boreum with SHARAD Data [#6062] 
We describe work currently underway that will transform the large collection of observations of Planum Boreum 
by the Mars Reconnaissance Orbiter's Shallow Radar (SHARAD) instrument into a geometrically corrected 3-D 
subsurface volume. 
Rodriguez J. A. P. Tanaka K. L. 
Evidence for In-Situ Trough Erosion in Planum Boreum, Mars [#6015] 
We find that the spiral troughs of Planum Boreum formed by in-situ erosion and ablation ofthe polar layered 
deposits and that their formation did not involve any mode of migration. 
Rutledge A.M. Christensen P.R. 
Hypsometric Analysis of Glacial Features: Comparison of Populations in Eastern Hellas Basin and 
Deuteronilus Mensae, Mars [#6036] 
We examine present-day, near-surface, nonpolar ice reservoirs. We use hypsometric analysis oflobate debris 
aprons in East Bellas and Deuteronilus Mensae to compare the two populations and examine relationships to 
elevation and latitude. 
Sori M. M. Perron J. T. Huybers P. Aharonson O. 
Preservation of Orbital Signals in the Martian Polar Layered Deposits: A Statistical Approach [#6063] 
We present PLD formation models and statistical analysis to assess if an orbital signal could be confidently detected 
in the martian PLDs, even if such a signal was present. 
Stephan K. Jaumann R. Hoffinann H. Le Deit L. Hauber E. 
H20 Ice Particle Size Variations in the Martian Northern Polar Regions [#6031] 
The detailed mapping of H20 ice particle sizes in the northern polar caps will be presented. 
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Titus T. N. Cushing G. E. Prettyman T. H. 
Thermal Emission Spectrometer Estimates of the Mars North Polar Ice Table Depth and Thermal Inertia [#6055] 
This study compares spring and summertime TES solar and thermal bolometer data to the top of the atmosphere 
temperatures generated by a two layer thermal model. Results from this model will be compared to ice table depths 
derived from the neutron spectrometer observations. 
Yakovlev V. V. 
Conditions and Mechanism of Mars big Hydrolaccoliths Formation [#6026] 
lt is considered conditions and mechanism of Mars big hydro laccoliths formation due to the underfrost water. 
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Wednesday, September 14,2011 
FIELD TRIP TO COLD CLIMATE LANDFORMS IN THE FAIRBANKS VICINITY 
9:00 a.m.-2:00 p.m. 
Local host and tour guide: Dr. Kenji Yoshikawa, University of Alaska Fairbanks 
A mid-conference field trip is planned for Wednesday, September 14, 2011. Participants will 
board the field trip buses in the hotel parking lot at 9:00 a.m. The buses will make stops to observe 
examples of cold-climate landforms (such as pingos, icewedges, and polygonal ground), in the 
Fairbanks, Alaska, area that were previously featured in field trips for the Third and Ninth 
Intemational Conferences on Permafrost. The buses will also stop at the U.S. Army Cold Regions 
Research and Engineering Laboratory's Fox Tunnel, which will provide a subsurface perspective 
on several cold-climate landforms. Because there are limits on the number of people that can visit 
a site at one time, the buses will take independent routes, stopping at all the same sites but with 
staggered schedules. The buses will return to the hotel at ~2:30p.m., leaving time for people to 
explore the Fairbanks area on their own. 
The charge for the mid-conference field trip, which includes a sack lunch and bottled water, is 
included in the conference registration fee. 
Note that the field trip may be modified or canceled in the event of inclement weather. 
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Thursday, September 15,2011 
CLIMATE AND WATER CYCLE 
8:30 a.m. Binkley Room 
8:30a.m. Hvidberg C. S. * Fishbaugh K. E. Winstrup M. Svensson A. ByrneS. HerkenhoffK. 
Solar Insolation, Climate, and Stratigraphy of the North Polar Layered Deposits, Mars [#6057] 
We express polar deposition rates of ice and dust in terms of solar insolation and fit the model record 
to the visible stratigraphy in the top 500 m of the north polar layered deposits obtained from HiRISE 
images, and obtain an absolute dating of the layers. 
8:45a.m. Spiga A. * Madeleine J. B. Forget F. 
Modeling Mesoscale Atmospheric Processes in the Martian Polar Regions [#6040] 
Through mesoscale modeling, we study winds and clouds in martian polar regions and address in 
particular the coupling between surface and atmosphere. 
9:00 a.m. Tyler D. Jr. * Barnes J. R. 
Atmospheric Mesoscale Modeling of Water and Clouds in Northern Summer [#6049] 
Using new high-resolution albedo and thermal inertia data, mesoscale modeling of water transport and 
ice clouds is performed. Our results include an analysis in consideration of observations, and an 
estimation of the summertime (Ls~ 120) ice budget. 
9:15a.m. Madeleine J.-B. * Forget F. Millour E. Spiga A. Montmessin F. Maattanen A. 
The Water Cycle in the Northern Polar Region of Mars: Improved Modeling Using the LMD Global 
Climate Model [#6075] 
Modeling of the water cycle is improved by implementing the radiative effect of water-ice clouds, the 
scavenging of dust particles and a refined description of the polar caps in the LMD Global Climate 
Model. The resulting water cycle is discussed. 
9:30 a.m. Tamppari L. K. * Lemmon M. T. 
Vertical Distribution of Water at Phoenix [#6064] 
We use the Phoenix SSI data taken with both water vapor and continuum filters along with Monte 
Carlo R T modeling to model the vertical distribution of water. 
9:45a.m. Chevrier V. F.* Hanley J. Rivera-Valentin E. Gough R. 
Regolith Control on the Martian Water Cycle from Analysis of Phoenix TECP Data [#6076] 
Using experimental and thermodynamic modeling of the TECP temperature and humidity data, this 
abstract discusses the effect of the regolith, and especially the presence of perchlorate hydrates on the 
water cycle and the formation of liquid solutions. 
10:00 a.m. BREAK 
10:15 a.m. Teodoro L. F. A.* Elphic R. C. Hollingsworth J.l. Haberle R. M. Kahre M.A. Eke V. R. 
Roush T. L. Marzo G. A. Brown A. J. Feldman W. C. Maurice S. 
Constraining the Mars General Circulation Model with Realistic Distributions of Polar Ice [#6079] 
We present the most recent results of applying a Pixon image reconstruction approach to the Mars 
Odyssey epithermal neutron coupled with infonnation regarding the distribution of water ice. Such 
estimates are then used to constrain the Mars general circulation. 
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10:30 a.m. Ping J. S. * 
Joint Yinghuo-1 and Phobos-Grunt VLBJ Tracking for Martian Radio Science Experiments [#6002] 
Russia and China will launch a joint Yinghuo-1 and Phobos-Grunt mission this year, VLBI will be 
applied for martian RS experiments in the mission. Low order and degree gravity field variation will 
be estimated for monitoring mass transporting process. 
10:45 a.m. Forget F.* Madeleine J-B. Wordsworth R. Millour E. Head J. W. 
The History of Mars Glaciers, High Latitude lee Mantling and Polar Layered Deposits Investigated 
with Global Climate Models [#6061] 
We review our current understanding of the transfer of ice between Mars reservoirs, and present new 
results obtained with models designed to better simulate the conditions that occurred on past Mars with 
other obliquities and thicker pressure. 
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Thursday, September 15, 2011 
MID-LATITUDE PROCESSES, PERIGLACIAL LANDFORMS, 
AND TERRESTRIAL ANALOGS I 
11:00 a.m. Binkley Room 
11 :00 a.m. Mellon M. * [INVITED] 
The Origin and Distribution of Middle- and High-Latitude Near-Swface Ground Ice on Mars[#6084] 
Recent spacecraft missions have revealed more complexity to ground ice and its interaction with the 
martian regolith and current climate than has been previously thought. Observations and possible 
origins will be discussed. 
11:30 a.m. Zent A. P. * Sizemore H. G. Rempel A. W. 
Ice Lens Formation, Frost Heave, Thin Films, and the Importance of the Polar H20 Reservoir at 
High Obliquity [#6070] 
The occurrence of thin films, ice lens formation and the potential habitability ofthe high latitude 
regolith is discussed. 
11:45 a.m. Levy J. S. * Fountain A. G. 
Antarctic Dry Valleys Water Tracks and Permafrost Wet Patches: Ecosystem and 
Astrobiological Implications of Water Exchange Between Salts, Soils, and the Atmosphere 
in a Mars-Analog Cold Desert (#6054] 
Water tracks (WT) are zones of enhanced soil moisture that route water downslope through 
permafrost. Newly discovered Antarctic WT control the thermal, chemical, and biological evolution of 
cold desert soils. WT are morphologically similar to transient slope lineae on Mars. 
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1:30 p.m. 
Thursday, September 15, 2011 
MID-LATITUDE PROCESSES, PERIGLACIAL LANDFORMS, 
AND TERRESTRIAL ANALOGS II 
1:30 p.m. Binkley Room 
Lacelle D.* Davila A. F. Fisher D. DeWitt R. Pollard W. H. Andersen D. Heldmann J. 
Marinova M. M. McKay C. P. 
Vapor-Diffusion Origin (Condensation-Adsorption) in Ice-Cemented Permaforst Spanning the last 
135.5 Ka Years in University Valley. Dry Valley of Antarctica [#6083] 
In this study, we investigate the age, origin, recharge mechanism and stability of ice-cemented 
sediments in University Valley, Dry Valleys of Antarctica. 
1:45 p.m. Kreslavsky M.A. * Korteniemi J. Head J. W. 
Recent Processes and Timing of Events in High-Latitude Patterned Ground on Mars [#6048] 
Two scales of patterns in high latitudes of Mars and a variety of crater retention ages are correlated 
against the history of recent spin/orbit changes. 
2:00p.m. OrloffT. C.* Kreslavsky M.A. Asphaug E. I. Korteniemi J. 
Mechanism for Boulder Clustering on Thermal Contraction Polygons [#6056] 
We propose a mechanism for the clustering of boulders on thermal contraction polygons. Boulders 
move with the contraction and expansion of the underlying polygon except when seasonal C02 frost 
forms and locks boulders in place. 
2:15p.m. Korteniemi J. * Kreslavsky M.A. 
Fracture Patterns Inside Small Impact Craters in the Northern Patterned Ground 
Terrain of Mars [#6046] 
Fractures in smallS-50 m impact craters located between 50° and 70° north. Discussion of possible 
formation methods. 
2:30p.m. Marinova M. M. * McKay C. P. Heldmann J. L. Davila A. F. Andersen D. T. Jackson W. A. 
Lacelle D. Paulson G. Pollard W. H. Zacny K. 
The High-Elevation Dry Valleys of Antarctica as a Mars Polar Analogue: Mapping Subsw:face Ice 
Distribution and Modeling its Stability [#6051] 
The high-elevation Dry Valleys of Antarctica are a unique analogue for the Mars polar regions. We use 
in situ meteorological and subsurface data, ground ice mapping, and modeling to understand this 
system, and apply the validated model to Mars. 
2:45p.m. SoareR. J. * Pearce G. Conway S. Dohm J. M. 
Possible Crater-Based Pingos, Paleolakes and Periglacial Landscapes in the High Latitudes of 
Utopia Planitia, Mars [#6005] 
Mounds whose key characteristics are consistent with closed pingos on Earth occur in six impact 
craters in Utopia Planitia. Two alternative interpretations also are discussed: the mounds are 
central-uplift remnants; they are hydrothennal in origin, developed at the time of crater formation. 
3:00 p.m. BREAK 
3:15p.m. Regmi P. * Grosse G. 
Potential Application ofTerraSAR-X Satellite Data for Discriminating Age of Drained Thermo karst 
Lake Basins on the Seward Peninsula, Alaska [#6053] 
We test the application ofTerraSAR-X images acquired within the growing season period of2009 for 
determining the time since lake drainage for a set of drained thermokarst lake basins located in ice-rich 
permafrost of the northern Seward Peninsula, Alaska. 
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3:30p.m. Dinwiddie C. L. * McGinnis R.N. Jr. Stillman D. E. Grimm R. E. Bjella K. L. 
Late-Winter Phase State of Water in the Great Kobuk Sand Dunes, Alaska, and Testable Hypotheses 
for a Perching Mechanism [#6035] 
Late-winter GPR and CCR geophysical surveys ofhigh-latitude, slowly migrating sand dunes were 
used to map geology and the variable phase state of water. Perched water is inferred in a portion of the 
system, and two perching mechanisms are proposed. 
3:45p.m. McEwen A. S. * OjhaL. Dundas C. M. Mattson S. S. ByrneS. Wray J. J. CullS. C. 
Murchie S. L. Thomas N. Masse M. 
Recurring Slope Lineae: Warm-Season Incremental Flows in the Middle Southern 
Latitudes of Mars [#6017} 
RSL represent a distinct type of current surface activity on Mars. The origin and mechanism are fine 
mysteries, but clues are accumulating. 
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Moderator: 
Thursday, September 15, 2011 
PANEL DISCUSSION: ORIGIN OF HIGH-LATITUDE SUBSURFACE ICE 
4:00 p.m. Binkley Room 
Nathan Putzig 
Panel Members: Richard Hindmarsh 
Denis Lacelle 
Joseph Levy 
Moderator: 
Mike Mellon 
Timothy Titus 
Aaron Zent 
MODERATED DISCUSSION: DAY IN REVIEW III 
5:00 p.m. Binkley Room 
Michael Hecht 
MODERATED DISCUSSION: KEY QUESTIONS AND RECOMMENDED INVESTIGATIONS 
5:30 p.m. Binkley Room 
Moderators: 
6:15p.m. 
Richard Zurek 
Stephen Clifford 
Afternoon Session Concludes 
CONFERENCE DINNER 
7:00 p.m. Binkley Room 
Guest Speaker: Francois Forget 
Exploring Polar Regions with Sleds, One Hundred Years After Admunsen and Scott 
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Friday, September 16,2011 
INVESTIGATIONS OF TERRESTRIAL ARCTIC ENVIRONMENTS 
8:30 a.m. Binkley Room 
8:30a.m. Hindmarsh R. *[INVITED] 
The Origin of Ground Ice in the Dry Valleys of Antarctica 
8:45 a.m. Fisher D. * [INVITED] 
Ice Cores and Isotopes: Interpreting the Recent Record of Climate Change on Earth 
9:15a.m. MacGregor J. *[INVITED] 
Radar Investigations of Antarctica: Stratigraphy, Flow, and Basal Hydrology 
Moderator: 
Panel Members: 
10:30 a.m. 
Moderator: 
Panel Members: 
PANEL DISCUSSION: GRAYBEARD PANEL 
9:45 a.m. Binkley Room 
Wendy Calvin 
Garry Clarke 
Francois Forget 
Michael Hecht 
Peter Smith 
Ken Tanaka 
Richard Zurek 
BREAK 
PANEL DISCUSSION: NEW PERSPECTIVES 
11:00 a.m. Binkley Room 
Aymeric Spiga 
Sarah Christian 
Isaac Smith 
Antoine Pommerol 
Ganna Portyankina 
Alicia Rutledge 
MODERATED DISCUSSION: KEY QUESTIONS- FINAL RECOMMENDATIONS 
12:00 p.m. Binkley Room 
Moderators: 
12:30 p.m. 
Richard Zurek 
Stephen Clifford 
Meeting Adjourns 
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